Anandamide hydroxylation by brain lipoxygenase:metabolite structures and potencies at the cannabinoid receptor.
Anandamide (arachidonyl ethanolamide) is a compound that was identified from porcine brain lipids by its ability to bind to the brain cannabinoid receptor. This study assessed anandamide as a substrate for a brain lipoxygenase and characterised the brain metabolite 12-hydroxyanandamide. Anandamide was also compared with arachidonic acid as a lipoxygenase substrate by examining enzyme kinetics in the presence of either of the two compounds. In addition, a non-mammalian enzyme was used to generate 11- and 15-hydroxy-anandamide in order to compare the cannabinomimetic properties of a range of anandamide derivatives. A ligand displacement assay indicated a large variation in the affinity of anandamide metabolites for the brain cannabinoid receptor. The brain metabolite, 12-hydroxyanandamide had an affinity twice that of anandamide, although the 11- and 15- hydroxy-metabolites were considerably poorer ligands of this receptor. Consistent with the receptor binding data, 12-hydroxyanandamide (unlike 15-hydroxyanandamide) inhibited forskolin-stimulated cAMP synthesis, indicating it to be a functional agonist at the brain cannabinoid receptor. Pharmacological studies of the capacity of anandamide and its metabolites to inhibit the murine vas deferens twitch response indicated the 12-hydroxy-metabolite to be less active than the parent compound, but a better cannabinomimetic than 15-hydroxyanandamide.